Abstract Allergic rhinitis may significantly affect the patients' quality of life. The aim of this study was to compare the effects of nasal steroids alone, to nasal steroids plus Levocetirizine or Montelukast, on quality of life in persistent allergic rhinitis. This is a prospective, randomized study and included 56 patients with moderate to severe persistent allergic rhinitis. All patients had house dust mite allergy on skin prick test and we divided the patients into three groups. 1 month long medical treatment was; topical Mometasone furoate 200 mcg/day in the first group (n:14), Mometasone furoate 200 mcg/day plus oral Levocetirizine 5 mg/day in the second group (n:21), and Mometasone furoate 200 mcg/ day plus oral Montelukast 10 mg/day in the third group (n:21). We evaluated the patients before treatment and at the first month after treatment with mini rhinoconjunctivitis quality of life questionnaire (miniRQLQ) and nasal symptom scores. In the first group nasal symptom and mini RQLQ scores were not improved but in second and third group, both scores were improved significantly (p \ 0.05). Nasal obstruction symptom score was better in the third group after treatment (p \ 0.01), but other nasal symptom scores (rhinorrhea, sneezing and nasal itching) were better in the second group (For each symptom p \ 0.05). Improvement of quality of life scores in the second group were better than the third group (p \ 0.05). In persistent allergic rhinitis, combination of levocetirizine or montelukast to nasal steroids was better than the topical mometasone furoate alone in terms of quality of life.
Introduction
Allergic rhinitis is a chronic and common disease with an estimated prevelance of 20% [1] . It is a major health problem due to its impact on quality of life, work/school performance, productivity, and economy [2] .
Allergic rhinitis is an IgE mediated inflammation of nasal mucosa and major symptoms are rhinorrhea, sneezing, nasal obstruction and itching. In the medical treatment of allergic rhinitis the severity and duration of the disease should be considered and a stepwise approach should be applied [2] . Antihistaminics improve rhinorrhea, sneezing, itching and eye symptoms, but they are relatively less effective for nasal obstruction [1, 2] . Nasal steroids can reduce nasal congestion and they are recommended as the first-line treatment in allergic rhinitis patients with moderate to severe and persistent symptoms. Leukotriene receptor antagonists are relatively new in the treatment of allergic rhinitis. The leukotriene receptor antagonists are specifically effective in treating asthma plus allergic rhinitis by inhibiting the leukotriene pathway of allergic inflammatory cascade [3] .
The aim of this study was to compare the effects of nasal steroids alone, to nasal steroids when combined with either Levocetirizine or Montelukast, in terms of quality of life in persistent allergic rhinitis.
Materials and Methods
This is a prospective, randomized study and included 56 patients with moderate to severe persistent allergic rhinitis. There were 36 female and 20 male patients with an age range of 17-67 years (mean 42 years). The patients with other nasal disorders like marked septal deviation, nasal polyposis, nasopharyngeal mass, asthma, COPD or cardiovascular disorders were excluded. All of the patients had positive skin tests with multitest-II applicator for house dust mite allergy.
Study Design
We divided the patients into three groups. First group (n:14) was given topical Mometasone furoate 200 mcg/ day, second group (n:21) was given Mometasone furoate 200 mcg/day plus oral Levocetirizine 5 mg/day and third group (n:21) was given Mometasone furoate 200 mcg/day and oral Montelukast 10 mg/day for 1 month. We evaluated the patients before treatment and at the end of the treatment with mini rhinoconjunctivitis quality of life questionnaire (miniRQLQ) and nasal symptom scores.
Nasal Symptoms Scoring
Nasal symptoms evaluated in this study were rhinorrhea, sneezing, nasal obstruction, and nasal itching. Each symptom was evaluated individually and the total symptom score was calculated as the sum of four nasal symptoms. Symptom were scored as follows: 0 = no symptom; 1 = mild (symptom present but not troublesome); 2 = moderate (symptom is frequently troublesome but does not interfere daily activity or sleep); 3 = severe (symptoms that interfered with daily activity and sleep).
Mini Rhinoconjunktivitis Quality of Life Questionaire
The mini RQLQ includes 14 questions covering five domains: activity limitations, practical problems, nasal symptoms, eye symptoms, and other symptoms. Each item was rated on a 7-point scale from 0 (no impairment) to 6 (severely impaired). High score corresponded to low quality of life.
Statistically Analysis
Data were analysed using the SPSS (Statistical Package for Social Sciences) 13.0 for Windows and Sigmastat 3.1. v 2 test was used to compare the age and gender distributions of the patients. The initial symptoms of cases were compared using Mann-Whitney U test. The variation in total symptom scores and RQLQ scores during the treatment period were compared by Wilcoxon signed rank test. Results were expresed as mean ± SD and a p value \0.05 was considered statistically significant.
Results
There was no statistically significant difference between groups in terms of age and gender.
Nasal Symptom Scores
In the first group, improvement of each nasal symptom score and total nasal symptom scores (TNSS) were not statistically significant at the first month after treatment (p [ 0.05) but in second and third group, both parameters were significantly better (p \ 0.05). Improvement of nasal obstruction symptom score was the highest in the third group (p \ 0.01), but the most significant improvements of other nasal symptom scores (rhinorrhea, sneezing, and nasal itching) and TNSS were observed in the second group (For each symptom p \ 0.05) (Fig. 1) .
Mini Rhinoconjunktivitis Quality of Life Questionaire
In the first group, improvement of mini RQLQ scores was not statistically significant (p [ 0.05) but in second and third groups the scores were statistically significant (p \ 0.05). Improvement of quality of life scores in the second group was better than the third group (p \ 0.05) (Fig. 2) .
Discussion
In the Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines; antihistaminics are suggested as the first-line therapy for mild intermittent or persistent allergic rhinitis [2] . Oral H1-antihistaminics are effective in improving the symptoms mediated by histamine discharge such as rhinorrhea, sneezing, nasal itching and eye symptoms; but are less effective on nasal congestion [5] . Intranasal glucocorticosteroids are the most effective medications available for the symptomatic treatment of allergic and nonallergic rhinitis [4, 6] . Antihistaminics and intranasal corticosteroids are also effective in improving all symptoms of allergic rhinitis as well as ocular symptoms [7, 8] . When nasal congestion is present and is the dominating symptom; an intranasal glucocorticosteroid is suggested as the most appropriate first-line treatment [9, 10] . Intranasal glucocorticosteroids are very well tolerated with low incidence of adverse effects and is comparable to placebo [11] [12] [13] [14] [15] . There may be differences in the safety of different molecules and those with lower bioavailability are better tolerated [16, 17] .
In our study, improvement of nasal symptom scores were not statistically significant in the first group who used nasal corticosteroid alone. Also, improvement of RQLQ scores were not statistically significant in the same group. In the second group, using nasal corticosteroid with antihistaminic resulted in improvement of both nasal symptom scores and RQLQ scores. In many sudies, it has been reported that leukotriene receptor antagonists are more effective than placebo, equivalent to oral H1-antihistaminics and inferior to intranasal glucocorticosteroids in the treatment of seasonal allergic rhinitis [18] [19] [20] [21] . In one study of perennial rhinitis, montelukast was found to be superior to placebo [22] , but in another study its effects were not superior to placebo and were similar to cetirizine after 1 month of treatment [23] . It has also been reported that the combination of oral H1-antihistaminics and leukotriene receptor antagonists does not increase the efficacy of any single drug and is less effective than intranasal corticosteroids [24] [25] [26] . In our study, montelukast plus mometasone furoate was found to be most effective in the improvement of nasal obstruction.
Rhinorrhea and nasal congestion are the most important local symptoms of moderate to severe persistent allergic rhinitis. Ameliorating these symptoms is important for adequate nasal breathing, controlling recurrent sinusitis and for improved daily physical and mental activities. Therefore, it is more than treating nasal symptoms but significantly improving the patient's quality of life. Combining local and systemic medications can be better than using them alone. As we have observed in our study, adding oral antihistaminics or leukotriene receptor antagonists to nasal steroids presents further benefits.
As a conclusion we consider that in the management of moderate to severe persistent allergic rhinitis patients, adding levocetirizine or montelukast to mometasone furoate is more effective than mometasone furoate alone. 
